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‘Wine makes every meal an occasion, every table
more elegant, every day more civilized’.

André Simon. French wine merchant, gourmet and
wine writer (1877–1970).

DNA analyses help to pick a donor and are also useful for
wine provenance.

In 1953 Watson and Crick (Fig. 1), building on
Rosalind Frankland’s X-ray diffraction studies of DNA,
published their seminal paper on the double helix [1].
This discovery lead to the possibility that diseases could
be understood at a molecular level and opened the way for
the development of new cures. They were both influenced
by Erwin Schrödinger’s book ‘What is life?’ Sickle Cell
Disease (SCD) has been called the ‘first molecular
disease’ and is known to result from a single amino acid
substitution but as yet we do not have a widely acceptable,
effective and inexpensive treatment for this devastating
condition. The culmination of the ‘Human Genome
Project’ in 2001 held the promise of great advances but
even its staunchest supporters would agree that the impact
on medicine has, so far, been disappointing.

Many allogeneic haematopoietic cell transplants (HCT)
took place between the mid-1950s and 1970s with a very
poor outcome as documented by Bortin [2]. The under-
standing of the importance of the HLA system in HCT and
technological advances for elucidating the HLA system
have contributed to the outcome of HCT. The outcome of
HCT largely depends on the matching between the donor
and recipient for HLA antigens which are encoded on the
short arm of chromosome 6 called the major histocompat-
ibility complex. The HLA system is highly polymorphic
and was originally determined using Terasaki plates which

could detect A, B, C and DR by complement dependent
microlymphotoxicity using human antibodies derived from
alloimmunized donors.

More modern and specific tests include a number of PCR
(polymerase chain reaction) based technologies such as the
use of sequence-specific primers (PCR-SSPs), sequence-
specific oligonucleotides (PCR-SSOs) and sequence-based
typing. Sanger sequencing was the most accurate method
available but so-called Next-Generation Sequencing (NGS)
offers the highest level of resolution [3]. DNA-based
technology also helps in picking so-called ‘permitted’ mis-
matches for unrelated transplants and the use of cord blood
as a source of haemopoietic cells.

Is DNA-based technology used in the wine industry?
Yes. Ampelographers (people who identify and classify
vines) traditionally used the morphology of vine leaves to
determine a wine's provenance (Fig. 2). Although this may
seem a little arcane to some it became very important in the
19th century with the importation of diseases such as
phylloxera [4] into Europe. The ability to identify vines
which had the greatest resistance to infectious agents were
used for vine breeding and as rootstocks. More recently
DNA-based technologies have become widely used. DNA
fingerprinting was first used in cultivars (grape varieties that
been selectively cultivated) in 1993 [5]. The technology
relies on the amplification of highly polymorphic micro-
satellites and Meredith and Bowers in 1997 demonstrated
that Cabernet Sauvignon was in fact a cross (probably
spontaneous) between Cabernet Franc and Sauvignon
Blanc. Single nucleotide polymorphisms (SNPs) may also
prove useful as they are abundant in the genome, geneti-
cally stable and suited to high output detection platforms.
However, a note of caution should be added as Catalano and
colleagues had difficulty in authenticating some wines using
this technology [6]. Grape DNA loss may occur during
fermentation and stabilization.

An area which is probably more interesting to wine
drinkers is the detection of fraud. Probably the best-known
case of wine fraud was when William Koch purchased
wine, he believed was from Thomas Jefferson’s collection.
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It was not. He successfully sued the wine dealer Eric
Greenberg and was awarded $ 12 million in a US district
court. The use of grapes other than those mentioned on the
label or associated with a certain area or grape variety was
probably fairly common in the 18th and 19th centuries. In
their book ‘Chianti Classico: the search for Tuscany’s
Noblest Wines’, Bill Nesto [7] and colleagues state that ‘in
1830…it was impossible for real Chianti to distinguish
itself from the mass of mediocre Tuscan wine in the export

market’. Happily, the situation now is much better thanks to
the Ricasoli and Antinori families. There are now many
excellent wine makers in Tuscany. Perhaps a good philo-
sophy is to check the history of the vintage with the current
owners, buy through a reputable importer and do not spend
more than you can afford to lose. Most of us probably do
not need to engage in DNA-based wine technology.

As in medicine, trust is so important and I have many
friends who make wine and trust them not to engage
in fraud.
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Fig. 1 James Watson and author Shaun McCann in Trinity
College Dublin

Fig. 2 Hand-harvesting Sangiovese grapes. Large 3-lobed leaves with
triangular apical lobes
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